pression, examined factors associated with medical comorbidity, explored the relationship between physical illness and functioning, and examined the relationship between comorbidity and service needs during post-acute care.
Concern with medical illness among psychiatric patients has been reflected for decades. 4 The inclusion of physical illness as one of the five axes in psychiatric diagnosis reflects the significance of this relationship. 5 Physical and psychiatric comorbidity is particularly important with regard to elderly persons, who have more medical illness. 4 The literature posits different relationships between physical and mental illness: 1) Physical illness may be viewed as secondary to depression, with depression viewed as a risk factor for physical illness; 2) Depression may be viewed as secondary to physical illness, with physical illness viewed as a risk factor for depression; 3) Common factors may contribute to both depression and physical illness; or 4) The relationship between physical and psychiatric illness may be viewed as bi-directional.
The sample studied often determines which disorder-physical or psychiatric-is the comorbidity of interest. Studies of medical patients in primary or acute care generally sample subjects as a function of physical disorder and view psychiatric disorder as the comorbidity of interest. Studies of psychiatric patients, whether in community, acute, or long-term care, regard physical illness as the comorbidity of interest. In our study of elderly patients treated for depression, physical disease is the comorbidity of interest.
Studies of community-and clinic-based samples indicate that physical illness is often comorbid with mental illness, 3, 6, 7 especially among elderly persons. Zubenko et al. 8 reported that elderly patients hospitalized for depression had an average of five ICD-9 medical codes. Gierz and Jeste 4 found that 90% of depressed elderly patients receiving VA outpatient psychiatric treatment had at least one concurrent physical illness, and 63% had more than one. Similarly, Lacro and Jeste 1 found that 88% of older patients with depression have at least one significant medical disorder. Medical comorbidity is most likely among elderly patients with late-onset depression, 2 and higher among those with major depression than those with Alzheimer disease or schizophrenia. 1 Miller et al. 9 report that older adults with recurrent major depression had a mean of 4.2 medical problems and took an average of 2.2 medications Fewer studies have examined the specific types of physical illnesses comorbid with depression. Available studies report that hypertension and circulatory disorders, cancer, arthritis, digestive disorders, diabetes, and hypothyroidism 4, 8, 9 are common among depressed elderly patients. In a younger sample of depressed persons, Wells et al. 3 reported arthritis, hypertension, chronic lung disease, heart disease, and physical disability as the most frequent illnesses.
Both physical and mental illness negatively affect functioning; indeed unipolar major depression is the leading cause of disability in adults worldwide. 10 Wells et al. 3 concluded from Medical Outcome Study data (mean subject age: 39 years) that depression and chronic medical conditions had "unique and additive effects on patient functioning (p 914)." For example, the combination of advanced coronary artery disease and depression was associated with twice the reduction in social functioning associated with either condition alone. Among elderly patients hospitalized for depression, Lyness et al. 11 found that function-related measures of psychiatric and medical illness (the GAF and Karnofsky scales) predicted instrumental activities of daily living (IADL) functioning, but measures of medical and mental illness that were less related to functioning (e.g., the Hamilton Rating Scale for Depression [Ham-D] and the Cumulative Illness Rating Scale for Geriatrics [CIRS-G]) did not. Older men evidenced more functional disability, although it could be a cultural effect due to lack of experience with IADLs among older men. A recent review article of community-based and clinical observational studies of depression and disability by Lenze et al. 12 underscores the association between depression and disability.
Findings from a recent longitudinal study of community-residing elderly persons in Amsterdam indicate that cardiac patients with major depression had three times the relative risk of death in 4 years. 13 Among American elderly patients hospitalized for myocardial infarction, the presence of any mental disorder was associated with an almost 20% increase in 1-year risk of mortality.
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Study Questions
This study addresses comorbid physical illness among elderly patients hospitalized for treatment of depression and discharged home. Over the past two decades, hospital stays have shortened, including stays for psychiatric treatment. 15 Patients rarely complete full treatment while hospitalized. With shorter stays, older adults are discharged in less recovered and more dependent conditions. 16 Those discharged home are at particular risk, as they are expected to complete treatment and recovery in the community, navigating an often-fragmented system of care. Outcomes achieved from expensive inpatient treatment may be undermined by inadequate service after discharge. Consistent with the Andersen behavioral model, which postulates that need is the primary influence on services, 17, 18 we expect depressed elderly patients with the added burden of comorbid medical illness to have greater service needs. Thus, comorbid physical illness among depressed elderly patients has implications for the scope and type of health care needed.
Our study addresses the mix of physical and psychiatric needs with which older adults return to the community-based systems of health and psychiatric care. We address the following questions: 
METHODS
Sample
We studied 195 older adults hospitalized for depression on a 34-bed geropsychiatric unit of a large urban hospital and discharged home between March 1997 and May 2000. All consecutive admissions were screened according to two inclusion criteria: 1) hospitalized for treatment of depression; and 2) discharged to a community setting rather than a nursing home, hospital, or other institutional setting. Two patients were excluded because they could not serve as a reliable source of information (according to assessment of hospital staff) and had no available collateral source of information. The Geropsychiatric Unit medical director (a psychiatrist) reviewed the diagnosis of all unit patients, ensuring the inclusion of only patients whose diagnoses met DSM-IV Axis I depression criteria. Comorbid psychiatric disorders, including dementia, were not an exclusionary factor as long as depression was the primary reason for hospital admission. Patients for whom depression was secondary to a medical condition were excluded from the study. Of eligible patients, 73.5% consented to participate; consent was not associated with gender, race, marital status, or age.
Patients' average length of stay was 18.3 days. (See Rubin and Kinscherf 19 for further description of the geropsychiatric unit and its patients.) Our sample's age, gender, and race distributions are not dissimilar to those in other studies of hospitalized elderly patients. [20] [21] [22] Although limiting the sample to those discharged home eliminates some variability in the comorbidity of interest, our sample is appropriate, given our focus on needs for community-based care. The sample is predominantly female (71%) and Caucasian (86%). Age ranged from 60 to 98 years, with a mean of 76.2 years (standard deviation [SD]: 7.1 years). Over half (57.9%) were married. Most (80%) had private insurance and Medicare (99%); 8.2% had Medicaid coverage.
Data Collection and Measurement
Demographics. Research assistants abstracted patient gender, age, race, and marital status from medical records. All study participants had Medicare coverage; we further recorded Medicaid or private insurance availability.
Physical illness. A nurse-practitioner abstracted patient hospital charts to rate physical illness with the CIRS-G, 23 a modified version of the Cumulative Illness Rating Scale (CIRS), 24 operationalized with guidelines geared toward the geriatric patient, and aimed at estimating medical burden. Severity of problems (0-4, with 0 reflecting no problem, 4 reflecting extremely severe or urgent clinical problem) were rated for 14 organ systems. Current-mild and pastsignificant conditions are rated 1, and those requiring active or front-line treatment are rated 2, according to the authors of the CIRS. 24 Because, by definition, all subjects had psychiatric impairment, and we use the CIRS-G to reflect medical comorbidity, we rated only 13 organ systems reflecting physical condition. These systems include heart (e.g., congestive heart failure, dysrhythmia, angina, coronary artery disease); vascular (e.g., hypertension, vascular disease, aortic aneurysm); hematopoietic (anemia, leukemia/ lymphoma, folic acid or iron deficiency); respiratory (e.g., chronic bronchitis, asthma, emphysema, chronic obstructive pulmonary disease [COPD], pneumonia); eyes, ears, nose, throat, and larynx (glaucoma, cataracts, hearing impairment); upper GI (hiatal hernia; peptic ulcer disease; cancer of the esophagus, stomach, duodenum); lower GI (diverticulitis, lower GI cancer); liver (hepatitis, gallbladder disease, cirrhosis, pancreatitis, cancer); renal (renal stones, chronic renal failure, pyelonephritis); genitourinary (prostatic hypertrophy, prostate cancer, vaginal bleeding, urinary infections); muscular/skeletal/integument (skin cancers, arthritis, osteoporosis, bone cancer); neurologic (headaches, transient ischemic attacks/cerebrovascular accident, Parkinson disease); and endocrine/ metabolic and breast (diabetes mellitus, thyroid conditions, breast cancer). The CIRS-G has been used with medically and psychiatrically impaired elderly patients and has good interrater reliability (intraclass correlation coefficients [ICC] ranged from 0.78 to 0.88) and face validity. 23 We used a total score of medical comorbidity reflecting severity of conditions, created by summing the severity scores across conditions.
Depression severity. Although each subject met DSM-IV criteria for Axis I diagnosis of depression, we abstracted the Geriatric Depression Scale (GDS) 25 scores from the medical record to assess depression severity, using the last, prior-to-discharge scores consistent with our focus on post-discharge functioning. The GDS has concurrent validity with the Beck Depression Inventory, the Research Diagnostic Criteria, and the Ham-D, and has high sensitivity and specificity. 26, 27 GDS scores ranged from 1 to 29, with a mean of 12.25 (SD: 7.1)
Cognitive status. We abstracted the last recorded Mini-Mental State Exam (MMSE) 28 from hospital charts. The MMSE has established reliability and high correlation with other measures of cognitive status. 29, 30 The MMSE scores ranged from 0 to 30, with a mean of 24.8 (SD: 5.12).
Functional dependency. Research assistants administered the Multidimensional Functional Assessment Questionnaire of the Older Americans Research and Service Center instrument (OARS) to each subject during the last few days of hospitalization, before their discharge home. This instrument captures both activities of daily living (ADLs), or capacity to care for bodily functions (e.g., feeding one's self, dressing, continence, bathing); and instrumental activities of daily living (IADLs), or capacity to perform activities necessary to maintain an independent household (e.g., use of telephone, shopping for groceries, meal preparation, money management, and taking medications). Test-retest and interrater agreements are adequate. 31 Functional dependency scores ranged from 1 to 26, with a mean of 20.01 (SD: 5.24).
Acute-care services. We measured length of stay (range: 2-61 days; mean: 18.34, SD: 11.96) from hospital records and change in status through difference between admission and discharge scores on cognitive functioning and depression severity.
Post-acute service needs. Each patient's post-acute service needs were assessed and measured in three domains, as follows. 32 Psychiatric service needs for depression care were assessed from discharge orders reflecting need for 1) follow-up care with psychiatrist or medical doctor; 2) outpatient electroconvulsive therapy; 3) psychotherapy; 4) psychotropic medicine monitoring; and 5) supervision because of moderate or severe cognitive impairment. Service needs for ADL assistance and IADL assistance were measured on the basis of the OARS Physical and Instrumental Activities of Daily Living 33 score. Psychosocial service needs for socialization were assessed on the basis of the OARS Social Resource Rating Scale (standardized assessment and clinical cut-off), and needs for casework or counseling were measured from the DSM-IV Axis IV checklist of psychosocial and environmental problems warranting treatment. The potential range of service needs for each subject was 1-9 (five psychiatric, two functional assistance, and two psychosocial). Hospital social workers recorded physician orders for home healthcare; thus each subject received a score of home healthcare (medical or psychiatric) ordered ("Yes"‫;1ס‬ "No"‫.)0ס‬ Service needs ranged from 1 to 7 (mean: 4.33, SD: 1.2); 35% had home health orders, and 65% did not.
We conducted statistical analyses by using frequency distributions, correlations, multiple regression, and causal modeling (specifically, path analysis) methods. We imputed missing data using a "hot decking" procedure 34 as follows. We first determined the strongest correlate for each variable that had missing values. We then sorted the data for each variable by that correlate and a random variable (tiebreaker) and determined several lag values (scores for that variable from previous observations). We then inserted the first non-missing lag value for our missing value. With the exception of income, variables with the fewest missing values were imputed first. Income was imputed first because it was considered an important fundamental variable and was best correlated with race, which had no missing values. Essentially, subjects were sorted into similar groups on the basis of the values on another variable, and their missing data were replaced with someone else's value assumed similar to them. The amount of information missing was minimal; only three variables used in analyses had more than four missing observations. Income had 8 missing observations (4%); depressive severity assessment at time of discharge had 27 (13.8%); and cognitive status assessment at time of discharge had 22 (11%).
RESULTS
Level and type of medical comorbidity. The depressed elderly patients had high medical comorbidity, and most required follow up medical care. About 75% of patients had at least one comorbid condition requiring treatment; 46% had two or more, and 25% had three or more conditions requiring treatment. The mean number of comorbid medical conditions scored at two or higher (reflecting need for treatment) was 1.6 (SD: 1.4, range: 0-5, median: 1). The mean medical comorbidity score was 5.8 (SD: 3.3; range: 0-16; median: 5). Patients were taking a mean of 4.1 medications for physical conditions at discharge.
The frequency and type of medical comorbidity among depressed elderly patients is shown in Table  1 , indicating the presence of conditions (scored at 1 or above) and the presence of a condition serious enough to warrant treatment (scored at 2 or greater). As shown, about 30% of depressed elderly patients needed treatment for vascular conditions, primarily hypertension, and about one-fifth for heart conditions, including coronary artery (atherosclerotic) disease, congestive heart failure, and dysrhythmia. Also relatively high was the occurrence of neurologic disorders, such as Parkinson disease and TIA/CVA, and muscular/skeletal/integument conditions, most of which were osteoarthritis. Other disorders with notable occurrence were diabetes (about 10% of patients), urinary infections (7%), and COPD (5%).
Factors associated with serious medical comorbidity. We conducted bivariate and multivariate tests to determine demographic or psychosocial factors associated with comorbid medical conditions. In bivariate tests of association, medical comorbidity (CIRS-G score) was significantly associated with demographic and psychosocial factors. Older patients (r [193] Relationship between comorbid physical illness and functioning at discharge. We used path analysis 35 to simultaneously estimate the relationships between physical illness, depression severity, cognitive status, demographic factors (age, gender, and socioeconomic status), and functional dependency. We used the CALIS procedure in SAS in conducting our path analysis to our model. (See Figure 1) . This procedure yields overall goodness-of-fit indices as well as significance tests for each causal path. 36 The path analysis (Figure 1 ) revealed that comorbid physical illness had a significant and negative association with the functional capacity of depressed elderly patients. Functioning was also associated with cognitive impairment; the relationship between depression severity and functional impairment bordered on significance. Older elderly patients and men had worse functioning. Women had lower socioeconomic status. Older patients had more physical comorbidity. Only one factor, cognitive impairment, bordered on significance with depression. The model yielded acceptable goodness-of-fit statistics (AGFI‫;59.0ס‬ v Medical comorbidity, acute-care services, and services ordered at discharge. Medical comorbidity was not related to length of hospital stay (r [193] ‫;10.0-ס‬ p‫,)98.0ס‬ nor to change in cognitive functioning during hospitalization (r [159] ‫;20.0ס‬ p‫)77.0ס‬ or depression severity (r [149] ‫;50.0-ס‬ p‫.)25.0ס‬ However, medical comorbidity was significantly correlated with the number of non-medical services ordered (r [193] ‫;22.0ס‬ p Ͻ0.002): depressed elderly patients with higher medical comorbidity had significantly more ordered services when they left acute care. Also, depressed elderly patients with higher levels of medical comorbidity were more likely to leave the hospital with orders for home healthcare (r [193] ‫;02.0ס‬ p Ͻ0.01).
DISCUSSION
The study findings add to the evidence of high medical comorbidity, shed light on the specific illnesses common among depressed elderly patients discharged home, and reflect the burden of physical comorbidity for both the elderly person and the service delivery system. These conclusions need to be interpreted in light of the study's strengths and limitations. The study purposely involves one geropsychiatric unit, one diagnosis, and one discharge destination. This design enhances control of many patient factors, family caregiving factors, and in-hospital treatment factors. Although sample size is decreased, homogeneity in diagnosis and caregiving setting is gained, enhancing the clarity of patient groups to whom the findings are generalizable. The literature suggests that this patient sample is similar to other geropsychiatric samples, although differences in study methodologies and hospital settings do not allow direct comparison. 8, 37, 38 Thus, generalizations to depressed elderly patients hospitalized on specialty geropsychiatric units must be made cautiously. Given our inclusion of only elderly patients hospitalized and treated for depression and lack of a control group without psychiatric disorder, the data are limited in their ability to reflect relationships between depression severity and many variables of interest. Our measurements of physical illness and service needs are dependent on the quality of the medical record, although these records provided considerable detail. These hospitalized depressed elderly patients evidenced high medical comorbidity, with three-fourths having at least one medical illness serious enough to require medical treatment. Vascular, cardiac, musculoskeletal, and neurologic conditions were most prevalent, suggesting the need for further research with larger samples. The rate of heart disease compares with that of older adults hospitalized for reasons other than depression, 39 but our findings indicate higher than expected frequencies of hypertension, Parkinson disease, osteoarthritis, COPD, and diabetes among depressed elderly patients. Subgroup analyses focusing on depression within these most common medical conditions, particularly vascular conditions, are warranted; however the sample size in this study precludes such subgroup analyses.
Older patients and men had higher medical comorbidity. The findings with regard to medical comorbidity should be interpreted in light of one of the selection criteria: discharge to home. Our study likely underreports the medical comorbidity found among the larger pool of elderly patients hospitalized for depression treatment for the following reasons: Depressed elderly patients going to nursing homes were probably even more medically ill and functionally dependent than those studied here. Also, the most medically ill and functionally dependent women are likely to be underrepresented in this sample, because they are more likely than men to go into a nursing home. 40 This sample selection criterion may explain why men in this sample are sicker than women. However, this finding is consistent with previous data that although women have more acute and chronic illness than men, older men have more serious illness and are more often hospitalized. 41 Our cross-sectional design does not inform as to which condition comes first. The path analysis indicates that physical illness is second only to cognitive impairment in its association with functioning. Depression has a marginally significant direct relationship with functioning. However, it also has an indirect relationship through cognitive impairment. The negative effect of depression on cognitive functioning can be profound, and the successful treatment of depression is believed to lead to improved mental status. 42 These findings suggest that the alleviation of depressive symptoms could improve functioning via two routes: by directly improving functional abilities and by improving mental status. The path-analysis results are consistent with findings reported above about the relationships between age, gender, and comorbid physical illness.
The primary-care literature offers convincing evidence about the negative impact of depression on healthcare service use. Depression is associated with increased inpatient care, 43 increased emergency room use, 44 longer hospital stays, 45 and more health-service utilization. 46 In this study, we ask a converse question: Does medical comorbidity increase acute psychiatric care services? We found no evidence that greater medical comorbidity affected length of hospital stay or patient improvement in cognitive functioning and depression symptoms. Of course, patients whose medical conditions would interfere with inpatient treatment may be hospitalized on medical units or may not be hospitalized at all.
Depressed elderly patients with higher medical comorbidity left inpatient care with more post-acute service orders. Clearly, elderly patients with more medical conditions and more medications require closer monitoring and accordingly had more orders for home healthcare. Depressed elderly patients with comorbid medical conditions also had more orders for non-medical post-acute services, which is for psychiatric and psychosocial services. This finding is consistent with literature documenting the burden of depression on the healthcare system. 44, 46, 47 
CONCLUSION
Geriatrics, in particular, has recognized the importance of striving toward enhanced functioning, even in the face of physical or psychiatric illness. Symptom-reduction and stabilization are necessary but insufficient outcomes; health care strives also to enable elderly patients, through treatment and provision of supportive services, to function as independently as possible. Our findings demonstrate that dementia and medical illness are related to the functional capacity of depressed elderly patients, and thus warrant systematic assessment and attention.
Norquist et al. 22 report that hospital psychiatric units may be less thorough than medical units in attending to the medical needs of depressed elderly patients. Our findings suggest that medical comorbidity needs to be assessed and considered in planning for patient post-acute care, given its association with functional impairment and the need for community-based service. Medical comorbidity complicates the assessment and management of depression and the medical illness. 6 Our findings confirm Lyness' view that " . . . from a societal perspective, the comorbidity of depression and medical illness likely has a tremendous impact on both health and healthcare delivery for older adults." 48 Accordingly, concurrent physical and psychiatric disorders comprise a significant public health issue in terms of the high treatment costs involved. 3 Wells et al. 6 urge providers to recognize that "the clinical management of depression needs to be reconceptualized . . . as largely a problem of managing depression in the presence of medical illness (p 1695)."
